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INTRODUCTION
Salted meats are products of meat group with typically textures and flavours. The processing of salted meats is traditional manufacturing practices consisting primarily of salting and drying steps, followed by a more or less extensive maturing period, which is dependent on the desired final product quality (Toldrá, 2016) . Traditional salted meats are product of exceptional quality product with a characteristic texture, flavour, color and palatability. These properties are gradually formed in a long production process involving salting, curing, and ripening steps. The processing condition, humidity and temperature applied during maturing developed final characteristic properties of texture, flavour and colour ( Mora et al., 2013) . The main biochemical reactions that occur during the processing of salted meats are enzymatic, including the hydrolysis of the muscle proteins (proteolysis), the hydrolysis of triacylglycerols and phospholipids (lipolysis) components. Chemical reactions such as Maillard reactions, Strecker degradations and oxidative reactions developed the characteristic flavour. Salted meats undergo an intensive proteolysis during their processing. Products like salted ham, with a long period of maturing, show an extensive breakdown of main proteins and the generation of a high number of small peptides and finally, large amounts of free amino acids (FAA). The main biochemical reactions during salted meats processing, are taken to be the source of FAA. Proteolysis generally refers to enzyme of endogenous activity (Toldrá, 2009 ). The macromolecular proteins and fats are degraded by endogenous enzymes to produce small peptides and aliphatic acids contributing to the unique flavour of cured meat products (Xing et al., 2016) . Volatile organic compounds can also be produced through enzymatic and microbial activity which is likely to have adverse effect of the quality of the cured meat and human health. Proteolysis is by far the most biochemical phenomena during the dry-curing process (Jurado et al., 2007; Toldrá, 2009 ). This proces influences flavour and texture due to the degradation of protein to low-molecular weight compounds and FAA. FAA and biogenic amines influence directly in taste (Jurado et al., 2007; Buňka et al., 2013) . Proteins can be gradually degraded into some toxic small-molecule elements including histamine, putrescine, tyramine, and tryptamine. Therefore, it is crucial to monitor the potential generation of the toxic components during the drying-ripening process. The amount of toxic components generated can be assessed by lot of indicators, such as the total volatile basic nitrogen (TVB-N) and content, the thiobarbituric acid reactive substances value (Khulal et al., 2016; Yang et al., 2017; Čuboň et al., 2019) . Mainly TVB-N made up by the toxic small-molecule substances and non-protein nitrogenous compounds such as FAA and nucleotide catabolites, are considered as one of the most widely used indexes. Temperature during processing significant influenced enzymes activity . The ageing biceps femoris muscle, at 30 °C compared with aged at 5 °C increased important intensity proteolysis. It has also been observed that high temperatures during the maturing process promote the creation of non-protein nitrogen components and, in turn, affect the proteolysis process (Ruiz-Ramírez, 2006) . The proteolysis remains stable during one week of storage at 30 °C and increases after one month of storage under the same conditions ( Morales et al., 2007) . The anatomic location of muscles inside the semimembranosus muscle or biceps femoris muscle also plays an important role in the time course of proteolysis The study presents the results salted, smoked vacuum package pork meat during short maturation time. Samples were as fresh meat before salting, after salting and curing (7 th days), and after 28 days of maturation in vacuum package. The average fat content of the fresh semimembranosus muscle (SM) was 1.10 g.100g -1 and in the fresh longissimus dorsi muscle (LDM) 5.58 g.100g -1 . The SAFA content in fresh SM was 35.58 g.100g -1 FAME and similar in the LDM was 35.08 g.100g -1 FAME. The MUFA content in fresh SM was 50.18 g.100g -1 and in LDM was higher 51.29 g.100g -1 FAME. The PUFA content in fresh SM was 13.28 g.100g -1 FAME and in LDM and was 13.56 g.100g -1 FAME. The TVB-N content in fresh SM was 6.35 mg.100g -1 , after 7 days of salting and curing was similar 6.61 mg.100g -1 and after 28 days maturing increased to 19.65 mg.100g -1 . The TVB-N content in the fresh LDM was 7.22 mg.100g -1 , after 7 days of salting 7.58 mg.100g -1 and after 28 days of maturing increase to 22.09 mg.100g -1 . The content of MDA in fresh SM was 0.056 mg.kg -1 after 7 days of salting and curing was similar 0.06 mg.kg -1 and after 28 days of maturation increased to 0.11 mg.kg -1 . The content of MDA in the fresh LDM was 0.046 mg.kg -1 after 7 days of salting 0.05 mg.kg -1 and after 28 days of maturation process 0.09 mg.kg -1 . The acid number in the fresh SM was 0.88 mg.KOH.g -1 , after 7 days of salting 2.15 mg.KOH.g -1 and after 28 days of ripening 2.26 mg.KOH.g -1 . The acid number of fresh LDM was 1.13 mgKOH.g -1 , after 7 days salting and curing 2.04 mgKOH.g -1 and after 28 days maturation 2.61 mgKOH.g -1 . The peroxide number in the fresh SM was 0.58 mekvO2.kg -1 , after 7 day salting 1.03 mekvO2.kg -1 , and after 28 days maturation 2.23 mekvO2.kg -1 . The peroxide number of fresh LDM was 0.59 mekvO2.kg -1 , after 7 days salting 0.98 mekvO2.kg -1 , and after 28 days maturation 5.31 mekvO2.kg -1 .
during the dry-cured ham process, owing to different salt and water transfer kinetics in each muscle (Harkouss et al., 2015) . Sodium chloride (NaCl) is the most important ingredient in the process of salted meat for its contribution to the water-holding capacity (WHC), prevention of microbial growth, reduction of water activity and contributes to a typical desirable salty taste. Moreover, salt affects proteolysis, lipolysis and lipid oxidation which contribute to the development of typical flavour and texture (Lorenzo, 2015) . The low molecular mass peptides (between 1000 and 2100 Da) arise from both type of muscle proteins indicating that sarcoplasmic and myofibrillar proteins are affected during fermentation and ripening. Sequence analysis showed thus they could not be surely related to compounds of "good taste". The wide variety of cleavage products deduced from their positions on the parental protein suggested the complexity of proteolytic systems involved in their production. Four peptides originated from actin were obtained, which corresponding to the Nterminal and central region of the actin. However, the three identified myosinderived peptides they are a cleavage product of the N-terminal (Fadda et al., 2010). In reaction with molecular oxygen reactive peroxide radical is formed. This radical cleave hydrogen from another acid molecule forming hydroperoxide and another free radical (Estévez, 2017). Lipid oxidation results in the formation of aldehydes. The most common aldehyde produced by damaging the polyunsaturated fatty acids is malondialdehyde (MDA). It is a simple alkandial derived from malonic acid 
MATERIAL AND METHODS
The article presents the results salted, smoked pork meat during maturation time. Samples were monitored at time intervals, in fresh meat before salting, after salting and curing (7 days of maturation), and after 28 days of maturation in vacuum package. For the purpose of experiment were used samples of semimembranosus muscle (n = 20) was taken from the thigh and a middle part of neck (n= 20) which is part of the longissimus dorsi muscle (at the level of 3 -rd -5 -th thoracic vertebrae). After the salting process (7 days), the meat samples were smoked for 2 hours and analysed. After analysis, the samples were vacuum packed and stored at 4 °C for 28 days. Analyses of individual indicators were done parallel. Determination of peroxide number was analysed by Cviková (2019) by titration method (STN ISO 3960: 2001) . The samples (0.5 to 2.9 g) of fat (according to the expected peroxide number) were placed into a titration flask and add 25 cm 3 of a mixture of glacial acetic acid and chloroform (3:2). Shake the flask until the fat is dissolved. Saturated potassium iodide solution (1 cm 3 ) was added to via pipette; the flask is sealed and left to stir for 1 minute and left to stand in a dark place for 5 minutes after mixing. Subsequently, 75 cm 3 of distilled water, 1 cm 1 of a 2% starch solution was added. The precipitated iodine is titrated with a standard solution of sodium thiosulphate 0.01 mol.L -1 until the solution is discoloured. The sample was simultaneously analysed for the blank. Acid value was determinate by titration method (STN 58 0100). The sample 5-10 g of animal fat was placed into the titration flask. Subsequently, the flask is immersed in a 70 °C water bath for several seconds. Subsequently 50 cm 3 of a mixture of ethyl ether and 96% ethanol in a 1: 1 ratio was added to the fat sample. The contents of the bank are gently shaken. The sample is titrated with a solution of KOH (c = 0.1mol.L -1 ) using phenolphthalein as an indicator until pink for at least 10 seconds (Cviková, 2019). Extraction of fat the sample for determination the peroxide number and acid value (so-called cold fat extraction). Sample of 10-35 g was placed into the 250 ml Erlenmeyer flask (according to the expected fat content of the sample), in a pan the sample is triturated with anhydrous sodium sulphate to a consistency of the bulk mixture. The fat was extracted from the mixture thus obtained using 100 ml/l petroleter on a shaker for 30 minutes. The extract was filtered through filter paper with anhydrous sodium sulphate into a distillation flask. The solvent was removed from the distillation flask by evaporation in a vacuum rotary evaporator at 40 °C. The extracted fat distillation flask was subsequently placed in an oven for 30 min at 102±2 °C and cooled in an oven to room temperature (about 20 min). The extracted fat was used to analyse the acid number and peroxide number (Cviková, 2019). Malondialdehyde (MDA) was determined by spectrophotometric method. The rate of secondary lipid oxidation in the meat is determined as the thiobarbitur number in mg malondialdehyde (MDA) per kg of salted meat. Sample preparation was performed according to (Marcinčák et al., 2004) . To a 50 cm 3 centrifuge tube was weighed 1.5 g of the meat or salted meat sample which was obtained from the same anatomical part during storage and 1 cm 3 of ethylenediaminetetraacetic acid (EDTA) and 5 cm 3 of 0.8% butylated hydroxytoluene (BHT) were added followed by gentle mixing. Just before homogenization, 8 cm 3 of 5% trichloroacetic acid (TCA) was added. The homogenization was carried out for 30 seconds at 10,000 rpm. A laboratory homogenizer Diax 900 (Heidolph, Germany) was used and then centrifuged for 5 minutes (3500 x g, 4 °C) on a Universal 320 centrifuge (Hettich, Germany). After centrifugation, the top hexane layer was removed and the sample was filtered through Whatman 4 filter paper. The filtered sample was made up to 10 cm 3 of 5% TCA. Total 4 ml samples were collected in a tube and 1 ml of TBA was added. Malondialdehyde stock solution (MDA) is prepared by acid hydrolysis of 1,1,3,3-tetramethoxy propane (TMP). MDA standards were prepared from the stock solution. Both samples and standards were tempered in a water bath for 90 min. at 70 °C. After cooling in an ice bath and tempering the samples for 45 min. at room temperature, absorbance was measured on a UV-spectrophotometer UVmini-1240 (Shimazu, Japan) at 532 nm. The data obtained were recalculated and the resulting MDA concentration was expressed in mg.kg -1 of meat. Determination of total volatile bases nitrogenous (TVB-N) was analysed by vapor deposition and subsequent titration (Commission Regulation (EC) No 2074/2005). Methods for detecting total volatile nitrogenous bases (TVB-N) are usually analytical, such as a microdiffusion method and a semi-micro determination of crude protein. Volatile nitrogenous bases were extracted from the homogenized meat sample using a solution of 0.6 mol.L -1 of perchloric acid. After alkalization, the extract was distilled with water vapour and the volatile alkaline components were absorbed by the acid absorbent collection tank. The TVB-N concentration was determined by titration of absorbed basic substances using a Tashiro indicator. The titration of the solution in the hydrochloric acid collection vessel was used to calculate the TVB-N concentration (Cviková, 2019).
Statistical analysis
The data were statistical analysed by the program SAS 9.3, using the application Enterprise Guide 4.2.
RESULTS AND DISCUSSION
Degradation metabolites: malondialdehyde, TVB-N, acidity and peroxide numbers in fresh pork leg (semimembranosus muscle) and pork neck (longissimus dorsi muscle), after 7 days of salting and after 28 days of maturing in the vacuum package were analysed. The average fat content of the fresh semimembranosus muscle was 1.10 g.100g -1 , after 7 days of salting 1.31 g.100g -1 and after 28 days of maturing 1.49 g.100g -1 . Table 1 presents the changes in fatty acid content of the semimembranosus muscle in the salting and shortened maturation process. The average content of saturated fatty acids (SAFA) in fresh semimembranosus muscle was 35.58 g.100g -1 FAME, after 7 days of salting 36.21 g.100g -1 FAME and after 28 days of maturing 36.33 g.100g -1 FAME ( Table 1 ). The average content of monounsaturated fatty acids (MUFA) in fresh semimembranosus muscle was 50.18 g.100g -1 FAME, after 7 days of salting 49.97 g.100g -1 FAME and after 28 days of maturation process 49.93 g.100g -1 FAME. The average content of polyunsaturated fatty acids (PUFA) in fresh semimembranosus muscle was 13.28 g.100g -1 FAME, after 7 days of salting 13.81 g.100g -1 FAME and after 28 days of maturing 13.5 g.100g -1 FAME. The average SAFA content was in fresh semimembranosus muscle 35.58 g.100g -1 FAME and 36.21 g.100g -1 FAME after 7 days of salting. The average MUFA content was 50.18 g.100g -1 FAME in fresh semimembranosus muscle and 49.97 g.100g -1 FAME after 7 days of salting and aging. The average PUFA content was 14.28 g.100g -1 FAME in fresh semimembranosus muscle and 13.81 g.100 g -1 FAME after 7 days of salting and aging. The average MUFA content was 13.81 g.100g -1 FAME after 7 days of salting and 13.5 g.100g -1 FAME after 28 days of maturation process. The differences in the individual fatty acid content were probably influenced by the fact that each sample was a different cut of technological part of meat. The average fat content of the fresh longissimus dorsi muscle was 5.58 g.100g -1 , after 7 days of salting 4.05 g 100g -1 and after 28 days of maturing 4.16 g 100g -1 .
Lorenzo et al. (2015)
compared to our results found out 4.02 g 100g -1 fat. The differences between fat contents in different stage of process are affected by different cut of longissimus dorsi muscle. Table 2 presents the changes in fatty acid content of the longissimus dorsi muscle in the salting and shortened maturation process. The average saturated fatty acid content (SAFA) in the process of longissimus dorsi muscle was 35.08 g.100g -1 FAME, 35.76 g.100g -1 FAME and 35.99 g.100g -1 FAME, respectively. The average content of MUFA was 51.29 g.100g -1 FAME, 49.81 g.100g -1 , FAME and 49.81 g.100g -1 FAME respectively. The content of PUFA in longissimus dorsi muscle was 13.56 g.100g -1 FAME, 13.45 g.100g -1 FAME and 13.2 g.100g -1 FAME, respectively.
The content of SAFA in longissimus dorsi muscle was 35.08 g.100g -1 FAME (fresh meat), 35.99 g.100g -1 FAME (after salting), and 35.76 g.100g -1 FAME (after maturing) respectively. The MUFA content was 51.29 g.100g -1 FAME (fresh meat), 49.81 g.100 g -1 FAME (salted meat) and 49.81 g.100g -1 FAME in the matured longissimus dorsi muscle. The average PUFA content was 13.56 g.100g -1 FAME (in fresh longissimus dorsi muscle), 13.45 g.100g -1 FAME (after 7 days of salting), and 13.2 g.100g -1 FAME (after maturing).
Jiménez-Colmenero et al. (2010)
found comparable SAFA contents (35-40 g.100g -1 FAME), content of MUFA (45-50 g.100g -1 FAME) and PUFA content (10-15 g.100g -1 FAME) in salted pork ham (Iberian ham). The TVB-N content in the fresh semimembranosus muscle before salting was 6.35 mg.100g -1 and 7.22 mg.100g -1 in the fresh longissimus dorsi muscle (Table  3) . The difference was statistically highly evident (p≤0.01). The content of malondialdehyde (MDA) in fresh semimembranosus muscle was statistically significant (p≤0.05) higher 0.056 mg.kg -1 compared to fresh longissimus dorsi muscle 0.046 mg.kg -1 . The acidic number in the fresh semimembranosus muscle prior to salting was statistically highly significant (p≤ 0.01) 0.88 mg KOH.g -1 compared to the longissimus dorsi muscle (1.13 mg KOH.g -1 ). The peroxide number was not significantly higher in the fresh longissimus dorsi muscle (0.59 mekvO2.kg -1 ) compared to the fresh semimembranosus muscle (0,58 mekvO2.kg -1 ). Hansen et al. (2004) found a higher malondialdehyde content of 0.3 mg.kg -1 in longissimus dorsi muscle after 6 days of cold storage at 3 °C compared to our results, but in fresh not salted meat. The acid number was 2.15 mg KOH.g -1 in the semimembranosus muscle and 2.04 mg KOH.g -1 in the longissimus dorsi muscle. The peroxide number of salted longissimus dorsi muscle was no significantly lower (0.98 mekvO2.kg -1 ) compared to salted semimembranosus muscle (1.03 mekvO2.kg -1 ). (2018) in fresh meat but compared to our results at 22 days presents markedly higher content of TNB-N 49.1 mg.100 g -1 . The malondialdehyde (MDA) content in the salted semimembranosus muscle after 28 days of maturation was significantly (p≤0.01) higher (0.11 mg.kg -1 ) compared to the longissimus dorsi muscle (0.09 mg.kg -1 ). The acid number in the salted semimembranosus muscle after 28 days of maturation was 2.26 mg KOH.g -1 and 2.61 mg KOH.g -1 in the longissimus dorsi muscle. The peroxide number in the salted semimembranosus muscle after 28 days of maturation was 2.23 mekv.O2.kg -1 and statistically significant high (p≤ 0.01) in the longissimus dorsi muscle (5.31 mekv.O2.kg -1 ).
CONCLUSION
The paper analysed the fat oxidation and protein degradation of vacuum package salted meat with reduced maturation time of 28 days. To compare the quality of salted meat produced three maturing phases were selected, fresh meat, salted and smoked meat after 7 days of salting and curing and after 28 days of shortened maturation in vacuum. The composition of SAFA, MUFA and PUFA were id the semimembranosus muscle and longissimus dorsi muscle similar. The TVB-N content significantly increased after 28 days of maturing time in both muscles. The content of MDA significantly increased in maturing time in both muscles. The acid number increase in both muscles in salting time. The peroxide number gradually increased in both muscles. The salting time of 7 days at a salt concentration of 10% and maturing in the vacuum package is sufficient only for the semimembranosus muscle (ham) but is not sufficient to produce salted meat with shorted maturing time for the longissimus dorsi muscle (neck).
